Early morphologic alterations in trophically deprived neuronal death in vitro occur without alterations in cytoplasmic Ca(2+).
Morphologic and functional parameters altered during neuronal death were investigated in chick ciliary ganglion (CG) neurons in vitro isolated from embryonic day 8 (E8, stage 34). Neurons were separated from nonneuronal cells to investigate their inherent cell death program and were cultured with or without trophic support (choroid, iris, pigment epithelium) from their appropriate target tissue. The cell death process was characterized with investigations focused on the earliest events at the onset of commitment to cell death at 11 hours after plating. Initial morphologic changes in the process of cell death were cytoplasmic; swelling, dendritic retraction, blebbing, vacuolization, which are all characteristics of necrosis. Later, nuclear chromatin condensation occurred, a characteristic of apoptosis. An increase in membrane permeability was measured earlier at 8 hours. During these alterations (associated with the initiation of cell death) single cell analysis was performed to evaluate mobile Ca(2+) changes in the same trophically deprived neurons during the course of the death process; Ca(2+) levels remained at 50 nM. Transient Ca(2+) entry was buffered in control and deprived cells at 13 hours but with different parameters. During the execution stage of death mobile Ca(2+) levels were variable. In this final stage of cell death, neurons demonstrated nuclear damage, cytosol disintegration, or morphology sharing both characteristics. These observations define embryonic CG cell death in vitro as neither purely apoptotic nor necrotic but a form of that exhibits features of both. These results also demonstrate a disassociation of changes in cytosolic Ca(2+) from both CG neuronal survival and trophically deprived cell death in vitro.